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Drilling Drilling (QA/QC)(QA/QC)

Layout (Registered Land Surveyor, RLS)

QA/QC: Survey Field Data
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Drilling Drilling (QA/QC)(QA/QC)

Layout (Registered Land Surveyor, RLS)
Set-up (Inclination/Orientation)
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Drilling Drilling (QA/QC)(QA/QC)

Set-up (Inclination/Orientation)
• Initial Set-up

QA/QC: Field Observation
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Drilling Drilling (QA/QC)(QA/QC)

Layout (Registered Land Surveyor, RLS)
Set-up (Inclination/Orientation)
Drill Tooling (Straightness, Rod Diameter)
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Drilling Drilling (QA/QC)(QA/QC)

Drill Tooling (Straightness, Rod Diameter)
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Drilling Drilling (QA/QC)(QA/QC)

Drill Tooling (Straightness, Rod Diameter)
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Drilling Drilling (QA/QC)(QA/QC)

Drill Tooling (Straightness, Rod Diameter)
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Drilling Drilling (QA/QC)(QA/QC)

Drill Tooling (Straightness, Rod Diameter)
• Layout
• Set-up
• Drilling Tooling
• Alignment Checks 

• Smart Level 
• Pajari
• Baker Hughes – Inteq
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Drilling Drilling (QA/QC)(QA/QC)

Alignment Checks 
• Initial/Each Drill Rod (Smart Level)
• Completion of Drilling (Inteq or Pajari)

• Top of Hole (Approx. 10’ down)
• Middle of Hole (Near Dam/Rock Interface)
• Bottom of Hole (Approx. 5-10’ from Bottom)

Note:  Both Instruments Can Provide Orientation information for extremely tight tolerances.
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Drilling Drilling (QA/QC)(QA/QC)

Tolerances (PTI)
• Entry Location within + 12 inches.
• Entry Angle + 3 degrees
• As-Drilled Alignments + 2 degrees

• Tighter Tolerances require special drilling methods. (Full 
length stabilizers or greater drill rod to hole diameter 
ratios.)

Note:  Tolerances are usually established on a job by job basis. (Site specific conditions 
and design usually dictate tolerances.)
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Drilling 
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Water Testing, PreWater Testing, Pre--grouting & Regrouting & Re--drilling drilling (QA/QC)(QA/QC)

Water Testing Methods
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Water Testing, PreWater Testing, Pre--grouting & Regrouting & Re--drilling drilling (QA/QC)(QA/QC)

Water Testing (Criteria)
• Private Owner 

• (0.001 gal. per inch-dia per foot of depth per minute) Ave~1.3 gpm

• McAlpine Lock & Dam
• (10 gal over 10 minute duration, 1.0 gpm)

• Braddock Lock & Dam
• (0.3 gal/ft of hole over 10 minute duration, 1.1 gpm)

• Barkley Lock & Dam
• (Falling Head @ 0.001 gal/in/ft/min)

• Post-Tension Institute, PTI 
• (2.5 gal over 10 minutes, 0.25 gpm)

Note:  Braddock & Barkley requires pre-grouting/re-drilling prior to performing water tightness testing.
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Water Testing, PreWater Testing, Pre--grouting & Regrouting & Re--drilling drilling (QA/QC)(QA/QC)

Pre-grouting (mixes/methods)
Grout Mixes (0.45 to 1.0 w/c)

Note: Large “taker” may require 
sand or chemical additives. 
Verify grout mixes - take 
cube samples if necessary.
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Water Testing, PreWater Testing, Pre--grouting & Regrouting & Re--drilling drilling (QA/QC)(QA/QC)

Re-Drilling
• Similar tooling as initial drilling
• Usually performed 18-24 hrs after grouting

(Thinner mixes require longer set times)

• Do not drill plug out of bottom
(i.e., try to drill ½ foot shallower than initial)
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ASPECTS OF QA/QC DURING ASPECTS OF QA/QC DURING 
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Drilling 
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Tendon Installation Tendon Installation (QA/QC)(QA/QC)

Cleanliness of Drill Hole and Tendon
Corrosion Protection (Corrugation, Epoxy)
Multiple grout tubes (varying diameters/lengths)
Individual Strand Alignment
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Tendon Installation Tendon Installation (QA/QC)(QA/QC)

Duration Drill Hole Can Remain “Open” 
• (PTI specifies,  8-12 hours)
• Extended periods may require “Re-flushing” Hole, which depends on 

rock type & environment.

Cleanliness of Tendon (Shrink Wrap)
• Only expose tendon just prior to insertion; special handling from 

fabrication shop to bottom of hole!!

QA/QC: Field Observation/
Inspection w/Contractor
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Tendon Installation Tendon Installation (QA/QC)(QA/QC)

Corrosion Protection
• Corrugated on Tendon
• Corrugated in Hole (8-10 in. Diameter)  

• May require individual water test 
on corrugation

• Epoxy Coating. (Field Patching)

Note:  Hole Diameters must be adjusted to accommodate specified grout coverage's.

QA/QC: Verify Corrosion Protection in 
Field w/Contractor
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Tendon Installation Tendon Installation (QA/QC)(QA/QC)

Protection from edge of hole
Verify grout tubes (Primary/Secondary)
Provide Proper Strand Alignment & Splay

QA/QC: Verify in Field
w/Contractor
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Grouting Grouting (QA/QC)(QA/QC)

Materials
• Cement (Types I, II, III or V)

• Type is dependent on soil/rock/ground water aggressiveness

• Water shall be clean and free of deleterious materials 
(Potable water is acceptable)

QA/QC: Material Certs, Lab Tests on Water Samples.
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Grouting Grouting (QA/QC)(QA/QC)

Mix Designs (PTI:  0.40-0.45 w/c)
• Industry standard:  5 gal of water per 94 lb bag of 

cement.
• Typically yields 4000 – 5000 psi in 5 – 7 days.

• Frequency of tests are determined by owner.
• Typically:  6 cubes per grout set-up

QA/QC: Grout Cube Breaks From Approved Testing Lab
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Grouting Grouting (QA/QC)(QA/QC)

Procedures
• Single/2 Stage Grouting
• Secondary Grouting
• Corrugation Grouting

QA/QC: Verify vs. Specs/Approved Work Plans,
Field Observation
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ASPECTS OF QA/QC DURING ASPECTS OF QA/QC DURING 
ROCK ANCHOR INSTALLATIONROCK ANCHOR INSTALLATION

Drilling 
Water Testing, Pre-grouting & Re-drilling
Tendon Installation
Grouting
Testing 
(Hienz Nierlich DSI)
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Case StudiesCase Studies

Corp of Engineers Projects
• Barkley Lock & Dam
• Summerville Dam
• Braddock Lock & Dam No. 2

Duke Power Projects
• Cowans Ford
• Lookout Shoals
• Rhodhiss Dam
• Rocky Cedar Creek
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